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1. In traduction 

In the design situation , enQineers, planners, farmers, etc.) 

need information of flood magn itude and frequency ( 1]. Frequently, 

outl ier s may appear in the flood series recorded for flood 

analysis (2] . Outliers are data points deviating from the general 

tre nd of t he other data. Outliers may by caused be error in the data 

recording process, or, sometimes, unusual event s of nature. Outliers 

often provide a difficult practical problem, especially, their 

exclusion may change the derived flood parameters considerably. This 

may lead to misleading interpretations of data analysis. The result 

of t he analysis may be useless, or cause an unexpected disaster if t he 

safety of the project is based on this result , such as in flood 

contro l or dam construction. Hence, it is very important to be 

careful about outliers. The procedure for identif icat ion and 

trea tme n t of outliers in flood frequency estimation will be discussed 

in t his paper . 

2. Identification of Outliers 

Outliers occur in f l ood data recor ds occasionally, espec ially 

f or fir st and second ranked flood events in a flood series (3] . These 
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eXLreme even;.:.s -b;) be 'Crea t ed 1f some hI stor ical Information 1S 

dva .·~ db l E . '::'he p.l' ;b l em IS whether these OUl:1lers can be Included In 

an aly s i .s . To con ti 1der th .ls 

Lcient" _: Cd' LUn or c he outlJ.ers should be done 

.. ( '~n r~.!r lea r 10n can De divlded l n to three categories; 

matter ) 

f lrst . 

the 

The 

Caus e o ~ the occ urrence. I t ~s very Important to 

es ~.:.. ahllsn the r 8.dS Orl fo r t. hl :::; apparent anomaly) as t he cause of the 

error is very i mportant for a decisiQn on its treatment . 

2. Degree of prior belief. As the identif ication of t h e 

causes of the outliers . is not always straight~orward) this can be 

generally categorized into the degrees of confidence in the results. 

3. Degree of evidence. Since it is difficult to decide 

whether t he outlier should be excluded or not) evidence of its 

dev iation from the sample oata sh.ould be examined in order . to make a 

decision. 

The se three categories will be discussed in detail as follows. 

3. Cause of the Occurrence 

The flood data should be istablished whether errors exist in 

the basic hydrologic data (especially the station rating curve) and 

the data sample should be checked to. ensure that i t is homogeneous [3J . 

A statistical evalua.tibn of the outliers should be made and if the 

deviation of the outlier is identified as being statistically 

significant·) the causes of error may be any of the following classes. 

1, Recording error. This is an incorrec t observation which 

should be carefully checked. The error may be due to an error in 

• 
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the measuring equipment. To examine the local flood records, nearby 

flood records and the station rat ing c urve will be of great help to 

justify the c onclusion. 

2. Resulting from extreme occurrence of t h e same phenomenon 

responslbl e for al l o t h e r observa t ions. This is a rare event that may 

occur d ur l ng the record ing of the f lood data s e ries . All o f the data , 

l ncl udlng the outlIers, resulted from t he same cause , but for the 

outllers the even ts were extreme. For exampl e , an extreme f l ood even t 

of a speclf ic catchment may result from t he cyclone phenomen a . The re 

may be an abnormally large amo unt of rain which could also have been 

caused by t h e cyc lone and these events may provid e the outlier d a ta. 

3 . Result ing from rare alternaLe p hen omen a . Th is i s the mo s t 

s er iOUS problem. Actually , the phenomen a i s different t o tha t which 

c a used other fl ood s on record , a nd t h is provides very few 

observa t i ons . Thu s a n y sta t i stical conclus ions based on these rare 

even ts are i mpo ss ible to draw. Th e ex is tence o f this cause can only 

be ascer t ained from a thorough knowledge of 

c l i ma tologica l characteris t ics. 

4. Degree of Prior Belief 

the area and its 

The outliers may have resulted from any of those three 

classes descr ibed pre v i ously. An identification of these classes can 

be generally categor i zed as fol l ows . 

1. A strong prior belief t h a t the out liers fall into one 

particular class. 

2. A moderate prior b e lief t h a t the outliers fall into one 

class, but there is still a s us p i cious t hat they may f a ll in t o another 

class. 



55 

3 . A weak prior belief that the outliers are believed to be 

In one of the classes but particular class cannot be justified. 

5. Degree of Evidence 

For verification of the outliers, the suspected observations 

should be omitted from the sample as a first approximation. The 

truncated data s hould be used for fitting of a frequency distribution. 

Usual " y , the 95% and 5% confidence limits should also be calculated 

a nd plotted . Then the outllers shourd be plotted in their respective 

posltlons according to the equation T = (N+1 )/R; where T = return 

perIod ' N number of years recorded and R = rank 'of the flood in the 

serles [3J . The e vidence for the proposi t ion that the suspected 

o bservation is an outller can now be justified as the following 

categorles [ 37J . 

1 . Strong eVIdence . The observation will be categorized as 

strong evidence of being an outlier if it plots outside the confidence 

bands, and also plots outside the bands although it is considered as 

a flood at any reasonable recurrence interval (say within 1,000 years). 

2. Moderate evidence. In this category the observation plots 

outside the confidence bands but not as far as the strong category. 

The plot will be in the bands at some reasonabl_e recurrence intervals 

of the flood events. Theoretically, the chance is 1 in 20 for one 

side or 1 in 10 for both side of the confidence bands that an event 

lying outside is a member of the assumed frequency distribution. 

3. Weak evidence. The observation plots within the 

confidence bands but there is sti ll a distinct possibility that the 

observation resulted differently from the rest of the data. In this 

case the evidence is clearly weaker thaw the previous two categories~ 
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6 . Treatmen t of Out l Ier s 

The identi fied outlier s will, then, be 

recomme ndation in th e labl e belo w . 

treated as t he 

The term "o mIt " i mplies t h a t the outlier should be discarded 

from th e sample . The In stItu t e o f Eng ineers, Australia [3 ]) suggested 

t ha t o n t he basi s of cau se 3 although t h e s u s pec t ed observat ion is 

omi tted In the frequency an alysis, th e possibility of t he e xtreme 

even t resul ting from the alternate ph~nomenon should be noted. 

The term "modlfy probabili ty " i mplies acceptance teat the 

suspected observation is a member of t he populati?n o f all t he o ther 

popU lation. Its pro bability o f e xceedance mu st be inferred from the 

assume d frequency di s tribution, t hat is the recurrence interval is 

modified. There still, theoretically, remains a 1 in 10 chance of 

being wrong. 

The term Itmodify magni t ude" is for the case where some 

knowledge of the direction and magnitude of the suspected error in 

known . 

The term "keep" shows that the suspected observation is 

accepted as a member of the sample population and there is no need to 

take any action. 

All o f the "keep" or "modify magnituqe" outliers, together 

with the sample used in the first approximation, should be recomputed 

for the frequency distribution analys is. The decision to keep or 

modify should be re-evaluated if the new frequency distribution is 

very different from the first approximation. 
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Table 1. Guide for treatment of ou t liers [ 3 ] , 

EVIDENCE 

Strong 

Moderate 

Weak 

Strong 

Strong 

Omit 

Omit 

Omit 

Modify 

Probability 

PRIOR BELIEF 

Moderate 

Omit 

Omit or 

modify 

magnitude 

Keep. or. 

modify 

magnitude 

Omit or 

modify 

from the same probability 

weak 

Omit 

Modify 

probability 

or magnitude 

Keep 

Omit 

population -------------------------------------------------------

3 

Caused by 

rare 

alternate 

phenomenon 

Moderate 

Weak 

Stong 

Moderate 

Weak 

Modify 

Probability 

Keep 

Omit 

Omit 

Omit 

Modify 

Probability 

Keep 

Omit 

Omit or 

modify 

probability 

Omit or keep 

Modify 

Probability 

Keep 

Omit 

Modify 

probability 

keep 
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No f urthe r work should be don e for the c a se of " omlt" t he the 

o u tlIer , but t o no te the posSIbilIty o f another e x treme even t 1n the 

case of cause 3 should be d on e . 

The c onfIde nce bands WLll 

"rn udilY probabllltv" but the flrst 

('lJ.strl.bu t lon must he l eft alon e . 

7 . ConclUSIon 

bp recomputed f or t he case ot 

F!.pprOX lma. L l o n 01 the frequency 

The outliers have a s i g nif icant e ffec t o n t he flood frequency 

analysis, in turn, t h is may cause difficulties In .practical problems. 

Identi f ication and treatment of the outliers are necessary and can be 

simpl y followed f rom the gu ide s hown in Table 1 Some definitions and 

the procedure of i dentification concerning this matte r should be 

recognized for the J ustification or rejection of the outliers. 
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